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下结果：当原料浓度为 0.5mol/L，反应温度为 150℃，反应时间为 4h，pH=7.5
时所合成的三氧化锑具有良好的晶型和规整的形貌。 
































In this thesis, hydrothermal synthesis method is used to prepare different 
morphopogies of trioxide antimony with high reflectance. The X-ray diffraction 
(XRD), scanning electron microscopy (SEM) and UV-visible-Near infrared 
spectrophotometer (UV-Vis-NIR spectrophotometer) are used to characterize the 
product, respectively. Meanwhile we analyze and discuss the results. The specific 
details are as follows:  
(1) Using antimony trichloride as raw material, trioxide antimony is successfully 
prepared by hydrothermal synthesis method. Then we study on preparation 
technology such as the concentration of raw material, reaction temperature, reaction 
time, pH, surfactant and so on. We obtain follow results: the concentration of raw 
material: 0.5 mol/L, reaction temperature: 150 ℃, reaction time: 4 h, pH value: 7.5. 
Here trioxide antimony has good crystal and neat morphology. 
(2) Unlike previous work, we change solvent environment to prepare different 
morphologies of trioxide antimony. Its reation condition is the same as said above first 
content. Also the synthesis mechanism of trioxide antimony is also discussed. The 
results show that many kinds of morphologies are successfully gained such as flake, 
polyhedron, prism, rod, arborization, sphere, hollow cylindrical, thorn globular and so 
on. Furthermore these morphologies all have narrow size distribution. After 
reflectance test, it is found that these morphologies have excellent reflection 
performance, especially for the flake. It is also found t different solvents, different 
ratio of solvents, the sequence to add solvents and alkaline strength all affect the 
produt morphology by investigating the synthesizing mechanism of trioxide antimony. 
(3) In order to improve the reflectivity of trioxide antimony, we doped yttrium and 
zinc respectively to synthesis two different trioxide antimony composite materials. 
The results show that composited (doping) materials have better reflectance compared 
















ratio of antimony and yttrium or zinc is 1:0.05. In addition, the influences of yttrium 
and zinc on reflectance are in near-infrared wavelengths and visible wavelengths, 
respectively. 
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锑是元素周期表第 VA 族元素，原子序数为 51，位于砷、铋之间。锑性脆故
易碎，主要用于与铅、锡两种金属配制合金。锑的原子价为+3，+4，+5 和-3，
但主要生成 3 价化合物，而 4 价化合物是 3 价和 5 价相结合的化合物。故锑的化
合物种类繁多，用途广泛。目前，锑的氧化物有常见的 Sb2O3、Sb2O4、Sb2O5 以








受热时为黄色。三氧化锑的熔点为 656℃，沸点为 1425℃，熔化热为 54.418～
55.255kJ/mol，蒸发热为 36.330～37.290 kJ/mol，生成热（25℃）为-692.450 kJ/mol。
三氧化锑在水中的溶解度很小（100℃时 100g 水仅溶 0.001g），同样也难溶于稀
硫酸及稀硝酸，浓硝酸可使其氧化成高价三氧化锑，煮沸的浓硫酸可使其形成硫

























         
 
图 1-1 三氧化锑的两种晶型 
（a）立方晶型（b）斜方晶型 
Fig 1-1 Two kinds of crystal of antimony trioxide 




















































































太阳辐射的能量主要集中在波长为 0.2～2.5μm 的波段内，其中紫外光 
(λ<0.35μm)占 5%；可见光(λ=0.35～0.76μm)占 45%；近红外(λ=0.76～2.5μm)占
45%；其它波段热能占 5%。具体如表 1-1 所示： 
表 1-1 太阳辐射能量分布 
Table 1-1 Distribution of solar energy 
分区 波长/μm 占总能量/% 
紫外光区 0.2～0.35 5 
可见光区 0.35～0.76 45 
近红外区 0.76～2.5 45 

























ρ+ε+τ= 1。而大部分物体都是不透明的，此时 τ= 0，即 ρ+ε=1。大气对红外辐射
















       
 
       
  
 
式中, F 为反射系数；np 为颜填料折光指数；nr 为基料折光指数。物体对
光的反射包括全反射和散射, 涂层中颜填料对光的反射主要以散射为主。
颜填料折光指数与树脂折光指数比值 np/nr为颜填料对白光的散射能力 m, 
见下式（2）： 
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